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CRYSTALLOGRAPHY. AND TECHNULOGY
- USSR -~

_[Pollowing is the translation of an article by
L. Belyuyev, Deputy Director, Institute of
-Crystallography, Academy of Sciences USSR, in
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» page 2 _

Crystallography and technological progress ....
It is not very long ago that such a conpérioon would
have appeared lbrlng.oA‘Ytt there was & time when
crystallography was ¢Slididersd only as an imtroduction
to minoralogy- The science of crystals, impetuoualy
expanding, came into a close relationship with technology.
It was found that the creation of materials necessary
for the production of new modern devices and machines is

impossible without a deep knowledge of the naturs of s

solid, its atomic-crystalline structure and the processes

of growing crystals.

—J




.T- ‘'be remarkiole properties of eryst:ls distinpuisb -1
vheir value for the development of raudioengineering,
electronice, and scmiconductor tecinoloyy.

ror instance, owing to tueir electronic properties,

many orystals &re used a3 unusual rediation transforuers

=nd ccnverters of energy from crie tyve to ancther. ‘ihey

meke it possible to convert the enerry of oscillation

into electricsl energy. Just sucn erystai convarters

ere employed in nydroacoustic receivers, micronhones,

and various transmitters. a4t Lie sume ti.e, electrical

oscilistions may be converted into uecnznical oscillutions

using a crystullins piesoslectric ewnitter. |
Crystals aiso huve the capacity to produce wsany

otner extraordinary transformations: thunks to pyro-

electric crystsls temperature variations are obtiined

by slectrical signals.

It wee found tnat it is possitle to convert cne

lengta of electromasnetic wave tu ainother simply and
e:0ily, using crystals. A perticulurly luportent

|_property of crystils is not only to transform cne type__|
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T-;f energy into another, but also to gonent..‘ and l

amplify ghoz‘t and ultreashort waves. - That very proporﬁy
_ permitted their application as microwave and light
wave quantum:generators. And this lead to & real
. ‘{;;566§ht;8n:iﬁ_tebhh010gy.
. . It ;I.s not-; -difficult io foresee that there will nos only be
c hu-thor dovolo;}unt. in ultrashort wave radicengineering

and the automatisation:9f production, but also .ncreases

in the speed of electronic computers which will require

" the replacement of vacuum electrcnic devices by crystal
: devices. In many cases they exceed previous relisbility, sad.
are lighter and smaller in sise.
Studying the laws of the structure of matter,
Soviet c¢rystallographers persistently seok means of

further practical application of the results of these

. works.
of , o
One basic direction in the works of our institute

is the growing of artificial crystals, which are badly

needed in instrument making and other areas of produce.
. Lgion. This is a complex business emtailing the comstrestion
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rand preparation ‘of cryst.all;.;atiox. devices, the —]
selection of the necessary crucitles for thuse same
purposes, the selection of chemicels and, of course,
e investigation of these very processes of growing
crystzise
coviet zcientists already have given industry the
methods for preparin: many ervei.iliune meveriocls,
such as arvificial rucies, wuien are used in susntum
seneretors. Yils veer in our in»st.itube, t..e Jdevelunpment
CI & wLiwy L.PoVaa 1etnod i XoWilyd Pu iS5 Jes
aCcloMPLisnad .
Jointly *-ith the manufucturers tne production of
icuine iividun crystels nith orevicusiy Iixsa isotope
conroeition wus mwsterede ‘they are used fa tlie pLreoaura=

tien of nignly sensitive counters to record reutrous.

The method of growing the semealled eptical orystals has been
refinad, for example, flmorite was added successZully, A new type of
electrical furnace wvas oreated in our institute for this purpose, Tests.

! sucred that with iv it 18 »ossizle tu octain & very _J
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nLgh vacuum (tnaﬂ ig, a rerefiedi wtmosphere) with a
high temnecature, whicn is particulsrly important for
the oreparation cf high quality cryst:ls. The design
of the new furrace was provided to industry.

"he vaiue of crystalline semi~conductor materials
for new tecnninues is widel; «OWNn now. sr important
rcle is rlayed by silicon, germanium, =nd cther
senicorductors and their alloys irn many electronie
aevices. tltowavar, tne reliacility of semi-condu#tor
cunmonents is rot uslwzys the s«e == scmetimes irresgulare
itias in toe structure of the crystal, so~-called internal
gur-ins wnd dJdisiocations, muy redﬁco tne reliavilicy of

tnese uevices. Jy feuilin,, any ninisture semi-conauctor

2

triode may nalt the cperation of a complex radio

ern-ineering Jevice. .

~.ethods for checkin; tne structure of the seni-
conductor crystels were aeveloped in tne institute.
An apparetus baped cn these methods wes also built
wnieh 'scest! wnd fines sven tne sli.htest irrexulerities

_in a homoyeneous crystal. : __J



r- One recently comploted-;porition is even being 1
| discontinued. It is of interest to the constructi&n
industry. In snort, a dotailed';tudy of the regularity
of the crystalline structure of cement-producing

silicents successfully lead to changes in the racipe
for the pfeparation of cementa. lew matericls introduci-

ble in their component§ imyrove the quality and 1nc;eald
the durability. A£'th0 same timi the preuvaration of the
cement is reguced. aith the concern of the institufo in
aiding vhe w~orkers of industry & pamphlet .:s issued, in
which the new method for the preparation‘qf cement was
described.

In conciusion I want to m" the aignificance
of rapid and oporational nrnnomission 6! the 3scientific

oparstions of industry.

The Novesber Plemm of the Central Comittee of the CPEU
obligated the soientific wm,u'mnpm actively 1n the
solution of the large problems of Sechnalogioal progIess,
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T Howsver , we :U.0. iTro: a;;eriex:ce et ofoen ) _-l
ccieivific JVP;-10&35 orecticed v.olue 1 it r2 Cins
loa ti.e mitniﬁ iue ualis 0 tae 1;-oratcry-A There:.orc,
100 w;itinu'w“en tne iftvutrisl orger turn.: te Lol fur
.21, tie irctitute t. .2y Lhe «dldriTus chaueJ and t.e
menicla inte Loz fecetury Lhu tne dewaitaant  Ld bga:inues
vo2ir thEiLlﬁabiOL vroaer factory ccniiticrsa. .eiaa ific
COllxcCrutors, Po3Eareidrs, ' nd LeCulnlles CCLstuartly 50
out to enter-rises. Lugeiner Jith ti= fictury worsiers
they adjust new apparatuses, train cadres, and help familiarise them
with the production processes, This cooperation is usually accomplished
by the production of an experimental bateh of the produet, The manue

fa.turing technology for their production is sstablished and perfaoted
here in the enterprises.

LCCanpicnaill we invite .or.ers interestsa in sruiaue-
tion to vre inapituie Ly Lo tné lazoraterdes vo nasusr
re.- resexrcl metaous. 1o:etaer with us tiue. tune Nect
i; viie ers.vicr. of tyges of rew macerinis «ld manufac;

it.urin;-‘. woasie-  Tnen we jolntly devaelol, unecriie earnad I
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’rgﬁbldsh the results achieved in the form of special T_]

colledtions.

All this creates a prolonged unicn of seience and

technalogy and helpe abtualize the fsults of seisntific eforts
quickly and accurately,

C30: 1F€0-D =iND=

3

L



